Targeting DNA secondary structures.
DNA secondary structures containing regions of single-stranded DNA have now been identified in the genomic DNA of a number of prokaryotic and eukaryotic species, including humans. Many of these secondary structures are associated with regions of DNA involved in regulation of transcription: promoters or upstream elements. The secondary structures involved appear likely to be hairpin or cruciform structures that may be recognition sites for binding of transcription factors. In the case of the coliphage N4 virion RNA polymerase, a defined hairpin in the polymerase promoter necessary for binding of the polymerase and regulation of transcription has been shown to be extruded under physiological conditions in plasmid DNA. The presence of single-stranded DNA in the promoters of several species suggests that regulatory hairpins may be involved in transcription of a number of genes. In support of this, hairpin- or cruciform-binding proteins have been identified from several species. These results imply that secondary structures in regulatory regions may be targets for drugs that bind and either block or enhance binding of proteins involved in transcription. In this review, we discuss the evidence for DNA secondary structures, particularly hairpins and cruciforms, in genomic DNA and review the studies to date of development of small molecules that can selectively bind these structures.